Cardiovascular disturbances in 60 patients with chronic severe anemia have been studied. Although in a majority the classical hyperkinetic syndrome of anemia was seen, 40 per cent of the patients showed a different pattern that was characterized by absence of tachycardia, comparatively diminished velocity of the blood flow, and a normal or diminished cardiac output even in the presence of congestive failure. Other differences in the manifestations have been evaluated. No cause could be discovered for this difference and for the high incidence of congestive failure seen in this series.
Complete hematologic investigations, including bone marrow puncture, were done on admission. A 12-lead electrocardiogram, fluoroscopic examination of the heart chambers and lungs, direct measurement of venous pressure, and estimation of circulation time by the magnesium sulfate method were done on admission and repeated every 2 weeks on the same day as the hemoglobin determination. A teleradiogram of the chest was obtained on admission and after treatment. Cardiac output was estimated by means of a nomogram recently suggested by Jackson.2 The heart was considered enlarged if subsequent examination on completion of treatment revealed a reduction in size. Alterations in the electrocardiogram were considered abnormal if subsequent serial tracings showed regression of changes after improvement in anemia. Minor changes in the amplitude of QRS were not considered abnormal. RESULTS Clinical Manifestations. As a rule, weakness and lassitude were the first symptoms to appear. Anorexia was the next and was usually a prominent complaint. Dyspnea was present in 43 patients and depended mainly upon the nature of the work or the presence of cardiac failure. Some of the females did not complain of dyspnea despite very low hemoglobin values, since their work was light. Orthopnea was present in only 4 failure, occur in uncomplicated anemia. A diagnosis of heart failure was therefore made only after careful consideration of these factors as well as of circulation time, serum protein levels, and clinical and roentgenologic evidence of pulmonary congestion. Failure was present in 20 patients, of whom 12 had tachyeardia and 5 were females, its incidence in the 2 groups and sex incidence being nearly equal. It appeared to have no constant relation either to the severity and the duration of anemia or to the nature of the work. That failure due to anemia carried an excellent prognosis was seen by speedy recovery of all our patients by treatment directed at correction of anemia.
Cardiac Output. In patients with tachycardia, the cardiac output varied from 5.4 to 12.5 L./min. with an average of 8.1 L., and averages of 9.8 and 7.2 L., respectively, in those with and without failure. In patients without tachycardia it varied from 3 to 5.4 L./min. with an average of 4.4 L., and averages of 3.9 and 4.7 L., respectively, for those with and without failure. The minimum output in the tachycardia group and the maximum output in patients without tachycardia were therefore the same, and congestive failure in the former was characterized by a high cardiac output but in the latter by a normal or even a diminished output. This difference in the cardiac output in the 2 There appeared to be 2 different patterns of circulatory hemodynamics and cardiovascular disturbances in patients in this series, though it must be admitted that no clear line could be drawn between them. In patients with tachycardia, who formed the majority, the velocity of the blood flow was comparatively increased and the cardiac output was usually increased, particularly in the presence of cardiac failure. There was little pulmonary congestion. This group included most of the females and patients below the age of 20 years, and most of the cases with right heart enlargement and S-T and Q-T changes in the electrocardiogram.
There was, however, another though smaller group of patients with different adjustments. In these patients the cardiac rate was either normal or slow. Some of them had bradyeardia, despite the presence of congestive failure. There was more pulmonary congestion and the velocity of blood flow was comparatively diminished. The cardiac output was either normal or diminished, even in the presence of congestive failure. This group included most of the cases with pleural effusion and with left heart enlargement. Significant findings in the 2 groups are summarized in table 5.
Another striking point was the high incidence of congestive failure in this series. Heart failure due to anemia is reported to be uncommon in western countries.4 Porter and James' 376; suggested that the former were mechanisms to meet stress of acute anemia and were not physiologically adapted to prolonged strain of chronic anemia. The present study, however, failed to reveal anv relation between the duration of anemia and the nature of cardiovascular disturbances. These were not found to have any relation to the basal metabolic rate. A deficiency state, indicated by a high incidence of koilonychia and achlorhydria was also found in many cases in this series to have no relation to either the pattern of the disturbances or the high incidence of congestive failure. SUMMARY Cardiovascular disturbances in 60 cases of chronic severe anemia have been studied and an effort was made to investigate the differences in patients with tachycardia and in those without tachycardia.
Two patterns of these disturbances were seen although a clear line of demarcation between the 2 could not be drawn. In 1, tachycardia, increased velocity of the blood flow, little pulmonary congestion, and increased cardiac output were noted, particularly in the presence of congestive failure. In the other, there was either a normal or a slow cardiac rate, comparatively diminished velocity of the blood flow, more pulmonary congestion, and either a normal or a diminished cardiac output, even in the presence of failure. The incidence of congestive failure was high. No cause could be discovered for the 2 The results indicated that the dogs subjected to previous division of the great cardiac vein withstood ligation of the anterior descending branch of the left main coronary artery better than did control animals. Simple pericardiotomy had a similar effect on reducing the mortality. The infarcts in the surviving dogs were noticeably smaller than in the control group. The authors believe that the explanation for the protection afforded by the 2 operations was the production of better intercoronary artery communications. ABRAMSON
